Citation: Kandilarov IK, Zlatanova HI, Georgieva-Kotetarova MT, Kostadinova II, Katsarova MN, Dimitrova SZ, Lukanov LK, Sadakov F. Antidepressant eff ect and recognition memory improvement of two novel plant extract combinations -antistress I and antistress II on rats subjected to a model of mild chronic stress. Folia Med (Plovdiv) 2018;60(1):110-6.
Background: Chronic stress is one of the main factors which lead to depression -a psychiatric disorder aff ecting millions of people and predicted to be the second ranked cause of premature death in 2020. Depression is often associated with cognitive disturbances and memory defi cit. Plant based therapy could be eff ective in the treatment of mild to moderate depression due to its low level of adverse reaction, its good tolerability and compliance. Materials and methods: 72 male Wistar rats, divided in 9 groups were given orally for 8 weeks two combinations of dry plant extracts -Antistress I and Antistress II and fi ve individual dry extracts obtained from Serratula coronata, Hypericum perforatum, Valeriana offi cinalis, Crataegus monogyna and Melissa offi cinalis. The animals were exposed to a chronic unpredictable mild stress for 8 weeks. The depression-like symptoms were evaluated with Forced swim test while the assessment of the memory defi cit was performed with Novel object recognition test. Results: Antistress II demonstrates antidepressant eff ect while Antistress I doesn't improve the depressive-like symptoms. The individual extracts of Hypericum perforatum and Valeriana offi cinalis also possess antidepressant properties. Antistress II improves the cognition as well as the individual extracts of Hypericum perforatum, Valeriana offi cinalis and especially Serratula coronata. Dry extract from Serratula tend to have the best eff ect regarding the recognition memory. The eff ect of Antistress I on memory defi cit is negligible. Conclusions: Antistress II possesses antidepressant eff ect and improves the recognition memory while Antistress I doesn't demonstrate any of the above-described eff ects.
BACKGROUND
Depression is considered to be one of the major psychiatric disorders, affecting nearly 350 million people worldwide. It is one of the most common and devastating diseases with a tendency to become the second ranked cause of premature death and disability by the year 2020. 1 Stress is considered to be one of main factors, leading to depression in both humans and rodents. 2, 3 The exposure to a variety of unpredictable mild stressors could engender depressive-like symptoms in rats thus a chronic stress paradigm could be used as a reliable model for inducing depression in rodents. 4 In rats the disease is manifested by decreased aggressive, sexual and investigative behavior. A cognitive disturbance and an impaired ability to recognize new objects could also be observed as symptoms of depression. Thus behavior changes and recognition memory could be used as indicators for depression. 5 The use of effi cient antidepressants which possess minimal adverse effects plays a key role in the therapy of depression. 6 Plant-based therapy has an important role in the primary health care of 80% of the world's population and is characterized by less adverse reactions, better compliance of patients and good effi ciency in the prevention and treatment of various diseases including depression. Products derived from natural sources are unique in their chemical formulas and could be combined in such a way which may improve their effi ciency or demonstrate entirely new pharmacological effects. 7 
AIM
The aim of the present experimental work was to evaluate the antidepressant properties and the effect on recognition memory of Antistress I and Antistress II -two combinations of plant extracts, containing in different proportions individual plant extracts obtained from Serratula coronata, Hypericum perforatum, Valeriana offi cinalis, Crataegus monogyna and Melissa offi cinalis.
MATERIALS AND METHODS
Two combinations of plant extracts -"Antistress I" and "Antistress II" were evaluated in the present experiment. Each of them contains in different proportions individual extracts obtained from fi ve plants -Serratula coronata, Hypericum perforatum, Valeriana offi cinalis, Crataegus monogyna and Melissa offi cinalis. The individual extracts were also assessed in this experiment in order to study their part regarding the effect of the combinations.
"Antistress I" contains dry extracts from Valeriana offi cinalis, Melissa offi cinalis, Crataegus monogyna and Serratula coronata in ratio of 4:3:3:1. "Antistress II" contains Valeriana offi cinalis, Hypericum perforatum and Serratula corronata in a ratio of 4.5:4.5:1.
The chemical composition of the dry extracts was identifi ed by developed and validated HPLC methods for determination of 20-hydroxyecdysone, quercetin, hypericin, valerenic acid, bornyl acetate, rutin, hyperoside, rosmarinic and caffeic acid. 8 The experimental part of the present study evaluated the antidepressant effect and the infl uence on recognition memory of the two combinations and the fi ve individual extracts. 72 male Wistar rats weighting 150-180 g were divided in 9 groups with 8 animals in each group. Table 1 shows the design of the experiment used for the evaluation of the antidepressant effects and the infl uence on recognition memory in a model of chronic stress of the two combinations -Antistress I and Antistress II and the individual extracts included in them.
For 8 weeks, the animals were treated daily by using oral gavage at a dose of 500 mg/kg body weight with the two combinations and the fi ve individual plant extracts. All rats, except those from group C 0 , were exposed to a model of chronic mild stress which consisted of the following stressors: cage tilt 45° for 24 hours, damp bedding -200 ml water in 100 g sawdust for 24 hours, fl ashing light (60 fl ashes/minute) for 3 hours, predator sounds (recording of an adult cat) for 15 minutes, food deprivation for 24 hours, followed by restricted access of food, water deprivation for 24 hours, followed by empty water bottle exposure for 1 hour. The animals were exposed to one stressor at a time. Each stressor was applied randomly in order to avoid adaptation. After 8 weeks, the rats from all groups were tested for depression and recognition memory.
The
The animal is considered immobile when it is not struggling to escape and it is fl oating, doing only the necessary movements to keep its head above the water. Criterion for antidepressant effect is a signifi cant decrease of T 0 . 9 The recognition memory was assessed by the Novel object recognition test. It has two phases. In the fi rst one which lasts 10 min, the rat is placed in an open fi eld with two identical objects, placed at the opposite corners of the arena. The animal is allowed to explore the objects and then it is removed and taken back to its cage. In the second phase, after a retention time of 1 hour, the rat is returned to the open fi eld and one of the identical objects is replaced with a new -different object. This phase lasts 3 min. The recognition memory was measured by discrimination index (DI). DI is equal to the ratio of time spent studying the new object to the total time spent studying both objects in the test session. Signifi cant increase of DI serves as a criterion for recognition memory. 10 The use of animals was authorized by the national food safety agency and approved by the university ethical commission. This experiment is part of an interdisciplinary university project.
STATISTICS
Statistical assessment of the results was made with IBM SPSS 17.0. Normality of distribution was determined by using Shapiro-Wilk test. Arithmetic mean and SEM were identifi ed for each indicator. Comparison of the results between groups was done by using the Independent Sample t test. P value < 0.05 was considered statistically signifi cant. Table 2 compares the immobility time -T 0 (s), in the Forced swim test after the chronic administration for 8 weeks of Antistress I, Antistress II and the individual extracts, contained in them on male Wistar rats.
RESULTS
The Immobility time decreases significantly for group C 0 , compared to group C. This proves the validity of the used model of chronic stress in the experiment and the validity of the Forced swim test for measuring the depressive behavior of rats. The rate of T o diminishes for group AS2 compared to C and the decrease is statistically signifi cant. For the individual extracts, the reduction of the indicator for depression is signifi cant in groups HYP and VAL compared to C. For all other groups the indicator decreases insignifi cantly compared to C, except for group AS1 where an insignificant increase could be observed. Table 3 compares the discrimination index (DI), in the Novel object recognition test after chronic administration for 8 weeks of Antistress I, Antistress II and the individual extracts, contained in them on male Wistar rats.
The discrimination index increased for all groups compared to group C. The difference between groups C 0 and C was signifi cant. Regarding the combinations, the increase of DI was statistically signifi cant only for group AS2 compared to C. As for the individual extracts a statistical signifi cant increase of this indicator could be observed in groups SER, HYP and VAL after they are compared to group C.
DISCUSSION
We haven't found any information in the accessible bibliographical data regarding the exact plant extracts combinations which correspond to the doses, the content and the ratio of the combinations used in our study. In our experiment the time of immobility is reduced in the control group without stress compared with the stressed control, therefore proving the validity of the used chronic stress model and the forced swim test. The group treated with Antistress II at a dose of 500 mg/kg b.w. reduces signifi cantly the time of immobility. Antistress II contains Hypericum perforatum which is known to exert antidepressant action by inhibiting the reuptake of serotonin, noradrenaline, dopamine and glutamate. Previous studies also have reported a decrease of the immobility time in the Forced 13 However, in our results the reduction of the immobility time for the combination is higher compared to the reduction caused by both Hypericum perforatum and Valeriana offi cinalis alone as individual extracts. This implies that a possible synergism of action exists between the three components included in Antistress II. According to the study of Gramowski et al., the antidepressant effect of Hypericum when it is included in combinations with Valeriana and Passifl ora is possible with lower doses compared to the mono-preparations of Hypericum. 14 The other combination -Antistress I did not show antidepressant effect in our experiment. This could be explained by the absence of Hypericum perforatum in the combination and the presences of dry extracts from Melissa offi cinalis and Crataegus monogyna which are known to possess CNS -depressant effects. Depressive disorders are often associated with disturbances in the cognition process. 15 In our experiment we used a novel object recognition test as a simple non-rewarding method to evaluate memory changes in rats. Our results demonstrated that Antistress II facilitates recognition memory in rats subjected to chronic mild stress. All extracts which take part in this combination also improve the cognition signifi cantly when they are administrated separately. Serratula coronata applied as an individual dry extract increases DI value the most compared to the control group. The extract contains 20-hydroxyecdysone which improves the cognition process by exerting antioxidant activity in the brain. 16 The individual extract of Hypericum perforatum enhances memory by reducing the level of corticosteroids released in the condition of chronic stress therefore diminishing their negative effects on the brain. 17 Valeriana offi cinalis also increases the exploration of new objects in the novel object recognition test and the results are similar to those obtained from Nam and coauthors. The mechanism which explains the procognitive effect of the extract is antioxidant activity on the hippocampus and the increase of GABA neurotransmission which promotes dendrite outgrowth of newborn neurons. 18 A slight increase of DI without signifi cance could be observed after the administration of Antistress I on chronically stressed rats. Moreover, the individual extracts of Crataegus monogyna and Melissa offi cinalis which take part in this combination don't demonstrate statistically signifi cant increase of this indicator, implying a lack of effect on recognition memory.
CONCLUSION
Antistress II possesses antidepressant effect and improves the recognition memory while Antistress I doesn't demonstrate any of the above-described effects.
